Repair of UV-irradiated plasmid DNA in mutants of Saccharomyces cerevisiae and Escherichia coli deficient in repair of pyrimidine dimers.
The repair of in vitro UV-irradiated DNA of plasmid pBB29 was studied in excision defective yeast mutants rad1, rad2, rad3, rad4, rad10 and in Escherichia coli mutants uvr- and recA-, by measuring the cell transformation frequency. Rad2, rad3, rad4, and rad10 mutants could repair plasmid DNA despite their inability to repair nuclear DNA, whereas the reduced ability of rad1 mutant for plasmid DNA repair demonstrated alone the same dependence on the host functions that are needed for nuclear DNA repair. In E. coli the repair of UV-irradiated plasmid DNA is carried out only by the excision-repair system dependent on uvr genes. Treatment of UV-irradiated plasmid DNA with UV endonuclease from Micrococcus luteus greatly enhances the efficiency of transformation of E. coli uvr- mutants. Similar treatment with cell-free extracts of yeast rad1 mutant or wild-type strains as well as with nuclease BaL31, despite their ability for preferential cutting of UV damaged DNA, showed no influence on cell transformation.